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(57)Abstract: 

PROBLEM TO BE SOLVED: To assure thermal reliability and to obtain 
products having high practicability by forming an inverse type combined 
thin-film magnetic head as the magnetic head having good dispersibility 
of the heat generated in MR elements. 

SOLUTION: An electromagnetic induction type thin-film magnetic head 
3, a magneto-resistive thin-film magnetic head 4, a first protective film 5, 
a heat dispersion layer 16 having the thermal conductivity higher than 
the thermal conductivity of this first protective film 15 and a second 
protective film 17 are sequentially formed on a substrate 1. As a result, 
the heat generated from the MR elements may be dispersed to the heat 
dispersion layer of the uppermost layer and the protective films and the 
thermal reliability may be assured even if the inverse type MR-inductive 
combined thin-film magnetic head is formed. 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** th e word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the so-called in berth type with which the electromagnetic-induction 
mold magnetic head for writing was formed ahead of the magneto-resistive effect mold magnetic head for read-out of 
compound-die thin film magnetic head. 
[0002] 

[Description of the Prior Art] By high performance-ization of a computer etc., the miniaturization of magnetic recording 
media, such as hard TISUKU equipment, and high capacity-ization are demanded. However, a medium rate will become 
slow, so that the medium rate of a hard disk drive unit may be dependent on the diameter of a disk, and the usual magnetic 
recording medium is miniaturized. Therefore, in the induction type magnetic head, if a magnetic recording medium is 
miniaturized and a medium rate becomes slow in order that a playback output may be dependent on a medium rate, a 
playback output will decline. 

[0003] On the other hand, the magneto-resistive effect component using the magneto-resistive effect film from which 
resistivity changes with fields The magneto-resistive effect mold thin film magnetic head (henceforth an "MR head' 1 ) 
which detects resistance change of (calling it "MR component" hereafter) as playback output voltage The playback output 
is not dependent on a medium rate, even if a medium rate is slow, it has the description that a high playback output is 
obtained, and they are the formation of small large capacity of a magnetic recording medium, and the thing which can 
realize especially small large capacity-ization of a hard disk drive unit. 

[0004] Moreover, in order to attain the further small large capacity-ization, the multilayers GMR head and spin bulb GMR 
head (SV head) using the giant magneto-resistance of artificial grid multilayers or the spin bulb film are also at a quick 
pace, and are developed. 

[0005] Since these MR heads and a GMR head can perform only playback, it reproduces by the MR head by 
compounding with the electromagnetic-induction mold thin film magnetic head as a head for information record, and 
carrying out a laminating, and the compound-die thin film magnetic head which performs record by the induction type 
thin film magnetic head is adopted widely. 

[0006] Although the MR head was formed, and the laminating of the induction type thin film magnetic head is carried out 
and it is first formed upwards on the substrate, in case many of such the compound-die thin film magnetic heads form the 
induction type thin film magnetic head, since the heat treatment process is required, it will require high heat also for an 
MR head. For example, it is in charge of formation of the thin film coil for record of the induction type thin film magnetic 
head, and in order to carry out flattening of the resist for an insulation, or to improve the omission by etching and to 
improve the configuration of a coil, a resist may be calcinated several times at about 280 degrees. Then, naturally high 
heat will start the MR head already formed in the bottom of this. 

[0007] Thus, if high heat starts an MR head, the magneto-resistive effect of MR component will deteriorate. Since 
especially a GMR component consists of a metal cascade screen of about several nm thickness, diffusion will arise in the 
interface between each class, a film property will deteriorate, and magnetic-reluctance rate of change will decrease 
sharply. 

[0008] Therefore, even if it uses an MR head, when it considers as the compound-die thin film magnetic head, by heat 
treatment accompanying formation of the induction type thin film magnetic head, there is a problem that high playback 
sensibility is no longer obtained, and it becomes a serious problem in the GMR head using a GMR component especially. 
[0009] Then, after forming the induction type thin film magnetic head for record in recent years, the so-called in berth 
type which prevented that the playback sensibility of an MR head deteriorated by heat treatment at the time of forming an 
MR head and forming the induction type thin film magnetic head of compound-die thin film magnetic head is developed 
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(for example, refer to JP,9-245321 ,A). 
[0010] 

[Problem(s) to be Solved by the Invention] Although it can prevent that the in berth type compound-die thin film 
magnetic head destroys the magneto-resistive effect of MR component in the manufacture process, and playback 
sensibility deteriorates, since it was not took into consideration about the heat transfer of the heat generated from MR 
component ( lead element) but a problem was in thermal dependability, the conventional in berth type compound-die thin 
film magnetic head was not what may be put in practical use. 

[001 1] When it explains referring to a drawing, the old non-in berth type compound-die thin film magnetic head The 
electrode layer connected to the both ends of MR component film 45 which has MR components which consist of the 
under coat 42 which consists of an alumina on the Al Chick substrate 41, lower layer shielding 43, and an alumina as 
shown in drawing 5 , such as the lower insulating layer 44 and a permalloy, and this MR component film (not shown), 
The laminating of the up insulating layer 46 and the upper shielding 47 is carried out one by one, and the MR head is 
constituted. 

[0012] Furthermore, the upper shielding 47 of this MR head is made common with the lower layer core of the induction 
type thin film magnetic head, and on this lower layer core 47, after carrying out the laminating of the insulating layer 48, 
the induction coil layer 49 is formed. After covering this coil layer 49 with an insulator 50, the electromagnetic-induction 
mold thin film magnetic head is constituted by carrying out the laminating of the upper core 51. Then, laminating 
formation of the protective coat 52 is carried out at the whole. 

[0013] In this non-in berth type compound-die thin film magnetic head, since the MR component 45 will be arranged near 
the Al Chick substrate 41, the heat generated from this MR component 45 is distributed by the Al Chick substrate 41 with 
good heat-conducting characteristic, and thermal dependability can be secured. 

[0014] On the other hand, as the structure of the in berth type compound-die thin film magnetic head is shown in drawin g 
6 , the induction type thin film magnetic head is formed on the Al Chick substrate 61 by carrying out the laminating of the 
under coat 62 which consists of an alumina, the lower layer core 63, an insulator 64, a coil 65, a gap 66, and the upper 
core 67 one by one. 

[0015] The upper core 67 of this head is made common with lower layer shielding of the magneto-resistive effect mold 
thin film magnetic head, and an MR head is formed on this lower layer shielding 67 by carrying out the laminating of an 
insulating layer 68, the MR component 69, and the upper shielding 70. And covering formation of the protective coat 71 
which becomes the whole surface from an alumina is carried out. 

[0016] In this conventional in berth type compound-die thin film magnetic head, since the thick layer (it is a protective 
coat 71 to an under coat 62 and a list) of the upper part of MR component and an alumina with caudad low heat- 
conducting characteristic exists, as for the heat generated from MR component, the inside of the vertical shielding layer 
67 with comparatively high heat-conducting characteristic and 70 is mainly transmitted. However, since the thickness of 
these shielding layers 67 and 70 is thin, thermal resistance becomes large and a problem will produce it in thermal 
dependability. 

[0017] Then, in the in berth type compound-die thin film magnetic head, this invention guarantees thermal dependability 
for the dispersibility of the heat generated in MR component as a good thing, and aims at obtaining the high product of 
practicality. 
[0018] 

[Means for Solving the Problem] This invention provided the following technical means, in order to solve the above- 
mentioned technical problem. Namely, as for the compound-die thin film magnetic head of this invention, it comes to 
carry out sequential formation of a heat dispersion layer with thermal conductivity higher than the electromagnetic- 
induction mold thin film magnetic head, the magneto-resistive effect mold thin film magnetic head, the 1st protective 
cgat^and the 1st protective coat, and the 2nd protective coat on a substrate. 

£Q019j* According to this in berth type compound-die thin film magnetic head, a heat dispersion layer with high thermal 
conHuctivity becomes easy to distribute the heat generated by the 1st protective coat and 2nd protective coat from the 
magneto-resistive effect component (MR component) of the magneto-resistive effect mold thin film magnetic head, 
securing sufficient thickness as a protective coat. Moreover, the ingredient which constitutes a heat dispersion layer does 
not need to be an insulating material, and since the width of face of selection of an ingredient becomes very large, the 
proger ingredient in consideration of the property of productivity, cost, and the magnetic head etc. can be used for it. v 
TOOgah As an ingredient which constitutes a heat dispersion layer, in addition, specifically Silver (Ag), aluminum 
(aluminum), gold (Au), copper (Cu), moiybdenum^Mo), Inorganic materials, such as A1N, BeO, BN, and SiC, are 
employable as non-magnetic metal, such as a tungsten (W), palladium (Pd), lead (Pb), a rhodium (Rh), carbon (C), a 
tantalum (Ta), tin (Sn), and silicon (Si), and these alloys, and a list. 
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[0021] In the above-mentioned compound-die thin film magnetic head, if the 1st protective coat is formed in a thin film 
rather than the 2nd protective coat, although the heat generated in the magneto-resistive effect component will pass the 1st 
protective coat easily and will improve the dispersibility of heat, each class can be certainly protected by the 2nd 
protective coat thicker than the 1st protective coat. 

[0022] Moreover, this invention forms said protective coat on a substrate in the electromagnetic-induction mold thin film 

magnetic head, the magneto-resistive effect mold thin film magnetic head, and the compound-die thin film magnetic head 

by which sequential formation of the protective coat was carried out by the cascade screen with an insulator or an alumina 

with thermal conductivity higher than an alumina. Also in this magnetic head, as compared with the conventional in berth 

type compound-die thin film magnetic head in which the protective coat was formed with the alumina, the propagation 

nature of the heat generated in MR component becomes good, and thermal dependability is guaranteed. 

[0023] As an insulator which constitutes this protective coat, alumimium nitride (A1N) is employable. 

[0024] Moreover, the cascade screen of an alumina and an insulating material with thermal conductivity higher than it can 

also constitute the protective layer on the magneto-resistive effect mold thin film magnetic head. 

[0025] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained based on a drawing. 
Drawing 1 is the sectional view of the compound-die thin film magnetic head concerning the gestalt of operation of the 
1st of this invention. This thin film magnetic head On the Al Chick substrate 1 (aluminum2 03-Ti-C system substrate) 
with which the laminating of the under coat 2 which consists of an alumina layer was carried out It comes to carry out 
laminating formation of the heat dispersion layer 16 with thermal conductivity higher than the electromagnetic-induction 
mold thin film magnetic head 3, the magneto-resistive effect mold thin film magnetic head (MR head) 4, the 1st protective 
coat 15, and the 1st protective coat 5, and the 2nd protective coat 17 one by one. 

[0026] The induction type thin film magnetic head 3 is equipped with the coil 8 which consists of copper (Cu) film, the 
lower layer core 9 (record inductive lower soft magnetism membrane layer) located under this coil 8, and the upper core 
10 (record inductive up soft magnetism membrane layer) located above the coil film 8, and the lower layer core 9 and the 
upper core 10 are connected in the core of a coil 8. 

[0027] Moreover, the bosselation of the magnetic-medium opposite section (right-hand side edge of drawing 1 ) of the 
lower layer core 9 is carried out to the upper part, it is close to the magnetic-medium opposite section of the upper core 
10, and a magnetic gap is constituted by this part. Moreover, it fills up with the insulating materials 11, such as an alumina 
(aluminum 203), between the lower layer core 9 and the upper core 10, and the coil 8 is laid underground into this 
insulating material 1 1 . In addition, the top face of the upper core 10 is formed evenly. 

[0028] Lower layer shielding of MR head 4 of the upper core 10 is a thing. This magnetic head 4 Said lower layer 
shielding magnetic-substance film 10 and the insulator layer 12 which consists of non-magnetic material, such as an 
alumina, It has the magneto-resistive effect component film 13 (MR component film) laid under the magnetic-medium 
opposite section of this insulator layer 12, the electrode (not shown) laid underground into the insulator layer 12 while 
connecting with the both ends of this MR component film 13, and the upper shielding ma gnetic-substance film 14 w hich 
consists o f soft magnetism film. " 

[0029] In addition, as the above-mentioned MR component film 13, various things, such as SAL bias MR film, dual stripe 
MR film, spin bulb GMR film, and multilayers GMR film, can be used. Moreover, by arranging the magnetic-domain 
control film at the edge of a magnetic film, and single-domain-izing a freedom side magnetic film, the wave fluctuation 
,pal1eclthe Barkhausen noise by the field from the outside can be canceled, and a good playback output can be obtained. 
^0030]j frloreover, as a soft magnetic material which constitutes the lower layer core 9, the upper core (lower layer 
shielding) 10, and the upper shielding 14, a permalloy (NiFe alloy), a FeAl alloy, Co system amorphous allov. etc. are 
employable, and in order to make good distribution of the heat generated in a magnetic force sencor 13, what has high 
thermal c onductivity is adopted preferably. 

[003T^OnThe upper shielding 14, the laminating of the 1st protective layer 15 which consists of non-magnetic material, 
such as an alumina, is carried out, on this protective layer 15, the laminating of the thermally conductive high heat 
dispersion layer 16 is carried out rather than an alumina, and the laminating of the 2nd protective layer 17 which consists 
of non-magnetic material, such as an alumina, on this heat dispersion layer 16 is carried out. The above-mentioned heat 
dispersion layer 16 is constituted from the 1st protective coat 15 and 2nd protective coat 17 by the thermally conductive 
high quality of the material. 

[0032] The 1st protective layer 15 is formed in the thin film rather than the 2nd protective layer 17. Specifically, the 
thickness of 0.05 micrometers or more and the 2nd protective coat has [ the thickness of the 1st protective layer 15 ] 
desirable 3 micrometers or more. Moreover, the thickness of the heat dispersion layer 16 has desirable 2 micrometers or 
more. 
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[0033] Next, drawing 2 explains briefly the production process of the above-mentioned compound-die thin film magnetic 
head. First, an under coat 2 is formed by vapor-depositing an alumina by sputtering etc. on the Al Chick substrate 1, wet 
etching or dry etching by Ar ion is given to this under coat 2, and a crevice 21 is formed in it except for the opposite field 
a with a magnetic-recording medium, and the vertical core connection b. 

[0034] Next, the laminating of the lower layer core 9 (record inductive lower magnetic film layer) which follows the 
crevice 21 which adjoins the opposite field a and this over the core connection field b is carried out, and it is formed. 
Then, after carrying out the laminating of the insulating layer 22 which consists of an alumina in a crevice 21, laminating 
formation of the coil 8 is carried out on this insulating layer 22. Next, a resist is applied, a crevice 21 is filled up with the 
insulating material 23 which covers a coil 8 except for the above-mentioned opposite field a and the connection field b, it 
heat-treats by about 220-degreeC-280-degreeC, and an insulating material 23 is stiffened. 

[0035] Next, after carrying out the laminating of the alumina and forming the magnetic gap layer 24 (the 1st insulator 
layer), opening is formed in the gap layer 24 in the core connection field b. The thickness of this gap layer 24 serves as a 
light gap. Subsequently, it connects with the lower layer core 9 through opening which formed the upper core 10 (record 
inductive up magnetic film layer) on the gap layer 24, and was formed in the gap layer 24. And the whole surface is 
graduated with a well-known flattening technique after that. 

[0036] Of the above process, the induction type thin film magnetic head 3 is formed. 

[0037] The upper core 10 of the induction type thin film magnetic head 3 is made common with lower layer shielding of 
MR head 4, and forms the lower gap layer 25 (the 2nd insulator layer) by carrying out the laminating of the alumina after 
this lower layer shielding 10. Then, the MR film 13 is formed on the lower gap layer 25. Furthermore, after carrying out 
the laminating of the electrode layer (not shown) connected to the both ends of the MR film 13, laminating formation of 
the wrap up gap layer 26 is carried out for these MR(s) film 13 and an electrode layer. In addition, the above-mentioned 
insulator layer 12 is constituted by these gap layers 25 and 26. 

[0038] Then, MR head 4 is constituted by carrying out laminating formation of the upper shielding 14. 

[0039] On this MR head 4, laminating formation of the 1st protective coat 15 is carried out, laminating formation of the 

heat dispersion layer 16 is carried out by sputtering, ion plating or plating, etc. on this 1st protective coat 15, and 

laminating formation of the 2nd protective coat 17 is carried out at this heat dispersion layer 16 top. 

[0040] Since according to the magnetic head concerning this above-mentioned operation gestalt it writes in before 

formation of the MR component 13 and the head 3 is formed When a resist is used as an insulating material 23 with which 

a coil 8 is insulated, even if it performs heat-treatment for hardening of a resist It can prevent that the configuration 

element of the non-magnetic metal layer pinched by the soft magnetism layer mixes in those soft magnetism layers with 

heating, and can prevent that the MR component 13 deteriorates by this. 

[0041] Furthermore, when the heat dispersion layer 16 exists, thermal resistance of heat generated with the MR 
component 13 can decrease, it can press down the temperature rise of the MR component 13, and, thereby, can guarantee 
thermal dependability. 

[0042] Drawing J. is the sectional view of the compound-die thin film magnetic head concerning the gestalt of operation 
of the 2nd of this invention, and it explains a different configuration and the different operation effectiveness while it 
attaches a same sign about the same configuration as the gestalt of implementation of the above 1st and omits detail 
explanation. 

[0043] With this operation gestalt, laminating formation of the single protective coat 18 which consists of an insulator 
with the heat conductivity higher than an alumina, for example, alumimium nitride, (A1N), diamond-like carbon (DLC), 
etc. on MR head 4 is carried out by the spatter, the plasma-CVD method, the reactant spatter, etc. Since a laminating 
process decreases while being able to press down the temperature rise of the MR component 13 and being able to 
guarantee thermal dependability by this also according to this 2nd operation gestalt by making a protective coat 18 
distribute widely the heat generated with the MR component 13, manufacture cost reduction etc. can be planned. 
[0044] Drawin g^ is the sectional view of the compound-die thin film magnetic head concerning the gestalt of operation 
of the 3rd of this invention, and it explains a different configuration and the different operation effectiveness while it 
attaches a same sign about the same configuration as the gestalt of implementation of the above 1st and omits detail 
explanation. Although the gestalt of the 1st operation has the lamination which was mentioned above and which 
sandwiched the heat dispersion layers 16, such as alumimium nitride (A1N), between the 1st protective coat 15, such as an 
alumina, and the 2nd protective coat 17, the compound-die thin film magnetic head concerning the gestalt of the 3rd 
operation shown in drawing 4 shows the example which multilayered the protective layer on MR head 4 more. 
[0045] this operation gestalt - an MR head 4 top ~ the 1st alumina layer 19, the 1st alumimium nitride (A1N) layer 20, 
2nd alumina layer 19\ and the 2nd alumimium nitride layer 20 - the laminating of '3rd alumina layer 19" is carried out 
one by one. this operation gestalt - the alumina layer 19, 19', and 19 - the laminating of M and the alumimium nitride 
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layers 20 and 20' is carried out by turns, and the protective layer 21 is constituted by these. By carrying out the laminating 
of the alumina layer 19 and the alumimium nitride layer 20 to congruence stratified voice, this operation gestalt raises the 
heat transfer rate as the protective layer 21 whole, and means pressing down the temperature rise of the MR component 
13. Although a total of five-layer laminating of the alumina layer 19 and the alumimium nitride layer 20 is carried out and 
they constitute the protective layer 21 from an operation gestalt shown in drawin g 4 , the number of layers is arbitrary, the 
every laminating of the alumina layer 19 and the alumimium nitride layer 20 could only be carried out further, and the 
laminating of a total of 6 more than layer may be carried out conversely. It should consider so that the reinforcement and 
rigidity which is equal to the mechanical strength and the rigidity of a well-known protective layer as the protective layer 
21 whole may be demonstrated on the occasion of determining the number of layers and thickness of the alumina layer 19 
and the alumimium nitride layer 20. Moreover, although this operation gestalt explained the example which carried out 
the laminating of the alumina layer 19 and the alumimium nitride layer 20, of course instead of the alumimium nitride 
layer 20, inorganic material layers, such as BeO and SiC, are also employable as nonmagnetic metals, such as Ag and 
aluminum, and those alloy layers, and a list. 

[0046] As mentioned above, although three operation gestalten were explained, this invention is not limited to the gestalt 

of the above-mentioned implementation, and can carry out a design change suitably. 

[0047] 

[Effect of the Invention] According to this invention, though considered as the in berth type MR-inductive compound-die 
thin film magnetic head, the heat generated from MR component can be distributed to the heat dispersion layer and 
protective coat of the maximum upper layer, and thermal dependability can be secured. In using the spin bulb GMR film 
which consists of an antiferromagnetism layer, a fixed side magnetic layer, a non-magnetic layer, and a freedom side 
magnetic layer especially They are several 10 MA/cm2 to a head. Although the need of aging by electromigration arising 
and preventing the temperature rise of the GMR component which is a magnetic force sencor is large since the current of 
extent is passed, according to this invention The dispersibility of the heat generated in a GMR component can consider as 
a good thing, and the property of a spin bulb GMR head can be improved greatly. 



[Translation done.] 
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[0011] mst99lL~r73lWt& k . fiElu^-f 
VA-x*4T»daiWt«a^Fl±. H5t*TJ: 

dtc r^x-y^fflS4i±tc. r^s-^^ftry 

^-a- F 4 2 . TJf S^-A- F 4 3 , T)V 5 x*»^>'5ri. 
TSI5ieigl4 4. /t-wf«OMR«?t*f4MR 
*F JS4 5 , ttMRS?ft0miM3*l*mi 

(H5W) . ±a5ffiMyi46. JJB5^-^F4 74W 
<^[»§^T. MR^ yF^fll^SixTV^. 

[0012]$ ^>fc. KMR^ y YOlMis—tVYA 7 
li. SHBIJIHaSl^vFWTJiarkjeikSft.. S 
TJ13T4 7±t. ttlU4 8»niHL^tt. ^3-f 



3 

[ooi3] a>a>s#>r »<-x ? a rm^mmmm^. 

^•y KT(i. MRS^4 5\tT)V^-v ?SR4 1 Ojg® 

[ o o 1 4 ] 4 y^--** >r rmswmmm.^ 

63. 168*64. aj)Vb 5. ^776 6, Jj3 

r 6 7 *ji8aMW-4£ 1 1 J: Vsmmmmm^-y h 

[ 0 0 1 5 ] f£^ y K<D_Uf 376 7tt, fiBmfifii2&£ 

v-/PK6 7±fc:. fg»«6 8. MRi^?6 9. ±«v 
H 7 0 £«Jl-r & ^kfcliO. MR\-y Vim&Z 
tih. ZLX. SmizT^-t-frhtc&VmiSLl 1#S 

[0016] ti*frhm&)A >x>-x9A-rm;mm 
mm7 1 > ff&£t&tzit>. MRmTfr^miitim 

\i. ±fc lX&&&Vitimig^±Ti'->wm6 7 . 
7 0ft£ffi&LX^<. L*>U ^il^>>—;PKH6 
7. 7 Off)imim^t:tb. f& 

mmm&iz'mm w & c t fc . 

[0 0 17] *ZX\ *mili. 4>rt-X9AT&£ 

mmmsm^v vtz&^x. mr*? £ts^xmii-& 
mcoftmz&mtcotix. mt&immi&mi 

[00 18] 

tug. m<?>mmxvi>mm&nmymftm. m 
2<r>mmmm^tixts:t 

[0019] frfrM >v<-**4Ta£fflMWttl'v 
•y Kfc ±*i*r m 1 <D#g|g&tflfi2<0ftM;:J: o . 

fflSWBSl^v KoasaSfiB&SSH 1 (MRff) frt, 

m.-ttmtfi. mmmcoiSiymimtx^xftfti 
a*, mmzmm-zttm. mmx- 
%< 1 1> x < . tta»i*!iftt(S< %&tz#>. 

[0020] &t>. I^Ut® 2r«^S LTtt. 
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Si(Ag), TArS-V* (Al),i 
(Au) , m (Cu) , t'J/fy (Mo) . f >?X 
•T> (W) . JtJWJ* (Pd) . IB (Pb) , ais*? 
A (Rh) , JHR (C) , (Ta) , XX (S 

n) , y^sll (Si) %t'<r&m&&mt5£VztiL>cr> 

ffi/tZ. A IN, BeO, BN, S i C&i;<0*S 

mmmmx'zz. 

[0021] issmsmmmma.^v kic*sw^ »i 

10 ^S^#?fcfc^Ta£Lfc&**m^fl^££ 
%izW&lX. *W>*M»tt*l»LtL^><K si orb 

[ 0 0 2 2 ] 2 fc. *3&HHIi. MKJifc:. sanest 

«aJS$r, T;l/5^-J:0t,fig^$ < 7)iSv^i(fe(|t*t,L< 

itLT. MRS^tfc^T^L/cgicOgffitt^mfc 

[0023] ^ifiyn^Mtt^ffiKHch LT«. 
fiMkT*5-'>A (A 1 N) SrSffl-tS^fc*^?.. 

[0024] tt:m^MS!mmmfm^y v±<m 
mmz£^xm&&& zti>x-%&. 

[0025] 

j&msKS&s^s&saam^ -y n««iii»cft o » 

Y2iffimHiXtzT)V1-v?W8Ll (Ah 0 3 -Ti 
-C^fflfc) ±fc. <aaH@SIHBS(^>y K3. a« 
jajBa^^lSa^^yF (MRMH) 4. »1<0« 

mis. ^lcosajssiotiae^wav^-ik 
«i 6. &2<7)&mii 7*m&wm)$.Lx%h{><r> 

[002 6]iS^»|gaE^^-y F3tt, fl (Cu) K 

3T9 <M>f y^x^r^SWWHMM) t. n4 

>lsm80)£jjlz®St h±M^T 10 (tElMy^x 

-ryj^aitties) T«3T9t±«3r 

10fc«. 34*80>tbljaKraS3ivOi6. 
[0027] 4fc, T«379<oafyi«^r6]a5(01 
<0*ffl!l3Sa5) ti. ±*!=IBffltt«S*l"rJJi3Tl 0<^) 

0«StH4T^S-t ( A 1 z O3 ) ^Ol^iftll 1 T-5fc 
50 ia^iftl l+trj>f^8*5aiS§iiTi^. 
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[0 0 28] ±1371 OJi. MR^yY4<7)Tm^- 

is->v mmm i o t . r>v $ ^^^Nattf**^^ 

$ix*:iamffliS^*i?ffig!l 3 (MR^ffig) MM 
RUM 1 3 ^JgtS^$ixl. fc fc t> fclfcStK 1 2 + 

JiS^-* mttttK 1 4 1 ZffilX^t . 
[00 2 9]^rfc±EMR^ISl3fcLT«. SAL 
A47-XMR1L Ta7/PXh7-f7*MRM. XtyK 
;^GMRR, ^JfffiGMRJg^OS^&OSrfflUS 

crmmz x b*wx*>i*ys a xt mm&im$m 

[0030] jfcfc. 113 7 (T«v-/P 

H) 1 O&tfJJf 1 4 £ttj£?«ftaBttfc L 

Xi±. y\-VO-f (NiFe^) , FeAI^i. C 

o3®E$m-&&%ft:mmx'£. mt&i3izts^x%. 

[0031] Jbl J'- /I'K 1 4±fctt. 7H'$-HI<0# 

1 5±t«7^s -r x o i>m&£&mi>im®m i e 
wmmzti. mtmmi 6±t7^5^c^Hitt* 
frt,%zm20Mmmi7imm2tix^&. jm»- 
mm 1 6«. f&i<o#a§ti 5Ax/m2cosmi 7X 

[00 3 2] nsKwmmi 5WL m2«0tRgSl 7i 
i5<omu. o. 0 5*imJELh. %.2<rmm<r>®» 

tt2jum£LbP#£U\ 

[ o o 3 3 ] iM&t&mmmsr^-y v<mmx 
m£^xm2iz£*)f&%-£mmth. 

7WSi.ll.lz, 7fr$ J )~*XJ*y?VV?\izX')mmt 

w±.T?Tim&bzm*x\m2 1 zmm-z. 

[0034] ttfafftSa fc . ZtHZfm-r&\W 

21 a-mmm&bttzhfz-ox&m-&Tm3T 
9 (imj>y?T<~rTm.wm) zmmtx&is. 
■tt. *<m. w&2i\*nzr>\'$.i-frt>%&tmm2 
2 mm mm 2 2 co±.iza a >vs zmmm 

&tf&. mz. VUXVimftLX. ±fB*f|S]fgga8. 

\m2 nzymt. #7220° c—2 8 0* cxmfm 
mtx. mm2 3*wk.z j tz>. 
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[0035] mz. Tiv^-i-zmmLxmss.*?* -/rm 
24 (mi<7>tmm) mint*:®. ?r®mmbiz 
a^x*fw7m2 4\izmiZMfS&h. z&f+vr 
m24<rmMte*j4 h*w7t%&. acwe. 
rm24±iz±m^7io (sm^yyty-j-f^sm 

mm) fcJBRU ^y7-Jf 2 4£»j£LfcgIP£jI 
LTT®379t«^-TI.. ZLXZrtk. wmwm 
Wmiz X ->T£ffi£¥iJHtt& . 
[0036] J3Lh<DXgfc.k 0 . StSMjSJSH&^-y F 
10 3tffif8.Ztlh. 

[0037] mmmm&^v k 3coui 37 1 0 

« x MR^y K4tf)TJf>— ^KfcftjIfcSixTfcO. 
iTFSv—^H 1 Oeo±(c7^S^$rg@-rS>IfcCJ; 
0Ta5^ y7-B2 5 (^2<^SIS) SrJglK^. -£ 
<0fi. T95^ yTB25±t:MRMl 35rJg^T&. 
$^>fc: N MRSil 30RSS8a5(c«i^$*iSSffiS (0^ 

•frT) ^<i^,MRigi 3&vm&mt:m 

0±&** 7712 6 SraS»fi!t-r4 . itt^^ 

^77125, 2 6fc:j:o, ±mmm 2#mfS.zti 

20 TV^„ 

[0038] ^-iOa. ±M Y 1 4 S 
^fctCiO. MR'v-y K4*W$ixS. 
[0039] ;<0MR\7 K4±*C. IglCOfiftaKl 5 

irasjejSL. y^Koftaisi 5±.tzxj*v?v>y 

1 6£«J1 JBfcU Ml^ltSl 6±fcSg2<0ffiai8l 

[0040] ±IB^i»effifc:^&lKa^ y YizXti 
MRlfl 3^)JB«fit#^S^^-y K3^AL 
30 TUiW. 3>fyP8Srje^tS«^B>2 3tLT^> ; 

mtfWkiz x o zixbwffltimiiz&x-th z t *m± 

-f&ZttfX'Z. ZiitzX OMR*^ 1 3tf'£4fcth<r> 

zmk-r&zttfx-zh. 

[0041] £^>fc. MRS^Fl 3X'%£.-tZ>f»&i. » 

itwm 1 6 a*fiRtr s i 1 1 i -» TtK^R*^ < & 

40 [0042] S3tt*l6BBwm2<7)|li6^ffit^S« 

mmt mtnm&k^xim&^zttLxmmwz 
m-thttt,^ rnzzmis.. ftmmkiz-o^xwm 

[oo43] *mmm?\&. mr\7 H4 7)v 
$i-x9i>mmm(oiih^i&m. mm. mitres 

(A IN) Xti.y<( J F£yMM-#>' (dl 

xvcvDfc Kjt&xrt yfmmizxvmmmfSLLx 

50 V^. *^i»m2HfflS»®tJ:-5-Ct. MRS'FIST' 



(5 

7 

<fc O^W^iJRtti&ftliE-r S £ i: 4 fc . * 

[ o o 4 4 ] 04 \t*m&>&3<rmk<mm,z%h& 
sm&mm^v Y<mmmxh o . ±sm i <mmn 
mt&t mmcom&tzu Lxmrnmiz 

. W& LfcSS 1 ^H»co®@{i. T/P s i-m^m 1 10 

oftaisi 5m. m2m.wmi 7nmz. s^rvi/ 

t--)A(AlN) meMftm 1 6 
#ot>«9T£>S;fr\ 04fc^-t&3«HiS«D»©fcfliS 
t^WWt&'WKfcL MR^yK4±Ofi^f£J: 

[0045] ^SgftiBMrCtit. MR\7 K4±tC, % 1 
T^5-tS19. SSlgfcT^S-'^ (A1N)12 

o. m2Tim-mi9' . ®2^t;ps-'>a«2 
o' m3T}H+mi9' '• tfmmmsnx^h. * 

iUS9BS-C«, T^5^B19, 19' . 19' ' RXf 20 
MfcT^S-^iJ^o, 20' a*33:fc:«Jf£fu z 

tit>£±~>x8mm2itfffif$.2tix^h. *mmm 

mzmmth zt££<o. umm 2 1 lx<t>%& 
^*^i6i±$*. mr^i 3com±%-*mthz. 

k&mmLtii>c?>?i>&. H4(^L>tSIS^®T*±. 
T^S^-Hl 9ka-ft;r^5-'>A®2 0*>*£fh5Jffif 

m2tix&mm2i£ffiiSLLx^&t> t . m<r>m$&mx- 
s> 0 . mzrju^m 19k mfcrtu -«>aji 2 o# 
-s^»«^tLfetc7)rt) j; < . mizGm6&±<Dm 30 

<t7;u S ajb 2 0 coJl&Rtf igff £85£tStfH;:li§ 
LTIi. «SJf2 l£ttfcLT. &^«^§?>8HSW 
■ BMtfcEiK-rs^ • BHtj&^S^S J: 5 Cffi 

f: MfcT/l^ AJi 2 0 Lfcfll ^ Lfztf. 
&^^ft7/P$-?AJl2 0{;:ftfc-?TAg, Al 
^^«tt<O^RfcJ:^it4>c7>^l. MlttC. Be 

o , s i ctck'^mmmmzmm-t h z t tx-zz. 

[0046] 0±. 3-^)iaigWII*K«Lfc*». *f& 40 

[05 
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mitiMimttmrnizm^tih t>«ra^< ; aats 

[0047] 

-A >^f^ 7«£Mi£§88S\^-y Kk L3r*^t>. 

m r*? trhm. Ltzm*mjM<vmi&m j $m®?\ 
mz. B&mwa. mzmm&a. immR 

%&IZ\±^ ^ -y H 1 0 M A/ c m* ggOSggSrSS 

-fb^tSifc*^ 1 ?. &®aiT-J>SGMR*^CDiag 
±#£ro<-#gtt*\*^*\ *^Btin»f. GMR 

xe»<7P7'GMR^ yHc7)i^e^^<e!l 

[01] *m&m 1 ^>ie5s<o?e®fc^i.«^M^i8ia 

M^»/K<*>tffflfBD0-CJ)£. 
[02 ] H1M^7 H<0l8jSlg^iiWS^«)^fiBSf 
ffi0T'J>6. 

[03] *^HJ!wm 2 a|g|fc<^!B£tt&%-a£;tRBt 

[04 1 3 <rm&c?Mmz@,&mi}mmjm 
fi^vmtmwmx'bh. 
[05 1 «#*>im yvN-x^-f ns&mtmatsa^v 
v<vimmmx'i>&. 

[06 ] isa^n i -r&smmm^** h 

<o«fflrffi0T-&4. 
[flr^cOilBB] 

1 m. 

3 mammmsimm^v v 

4 ®m.tm%m&fflm^-y h ( mr\ -y h > 

15 ®1W»MJS 

16 mft®m 

17 m2<0ffiSIS 

is mm 

20 mmmmi-) 



Y 51 49 50 48 
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